Artemis phosphorylated by DNA-dependent protein kinase associates preferentially with discrete regions of chromatin.
Artemis is a nuclear phosphoprotein required for genomic integrity whose phosphorylation is increased subsequent to DNA damage. Artemis phosphorylation by the DNA-dependent protein kinase (DNA-PK) and the association of Artemis with DNA-PK catalytic subunit (DNA-PKcs) have been proposed to be crucial for the variable, diversity, joining (V(D)J) reaction, genomic stability and cell survival in response to double-stranded DNA breaks. The exact nature of the effectors of Artemis phosphorylation is presently being debated. Here, we have delimited the interface on Artemis required for its association with DNA-PKcs and present the characterization of six DNA-PK phosphorylation sites on Artemis whose phosphorylation shows dependence on its association with DNA-PKcs and is induced by double-stranded DNA damage. Surprisingly, DNA-PKcs Artemis association appeared to be dispensable in a V(D)J recombination assay with stably integrated DNA substrates. Phosphorylation at two of the sites on Artemis, S516 and S645, was verified in vivo using phosphospecific antibodies. Basal Artemis S516 and S645 phosphorylation in vivo showed a significant dependence on DNA-PKcs association. However, regardless of its association with DNA-PKcs, phosphorylation of Artemis at both S516 and S645 was stimulated in response to the double-stranded DNA-damaging agent bleomycin, albeit to a lesser extent. This suggests that additional factors contribute to promote DNA damage-induced Artemis phosphorylation. Intriguingly, pS516/pS645 Artemis was concentrated in chromatin-associated nuclear foci in naïve cells. These foci were maintained upon DNA damage but failed to overlap with the damage-induced gammaH2AX. These results provide the expectation of a specific role for DNA-PK-phosphorylated Artemis in both naïve and damaged cells.